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(54) PHENYLANTHRACENE DERIVATIVE AND ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To provide the subject new 
phenylanthracene derivative having a specified structure, 
exhibiting a low crystallinity, capable of forming a thin 
film having a stable amorphous state and useful for, e.g. 
a light-emitting layer of an organic EL device capable of 
stably emitting high-brightness blue light. 
CONSTITUTION: This is a new phenylanthracene 
derivative having a structure of the formula, A1LA2 (A1 
and A2 are each monophenylanthryl or diphenylanthryl; L 
is a single bond or a divalent bonding group), represented 
by formula I (R1 and R2 are each an alkyl, a cyclo-alkyl, 
an aryl, an alkenyl, an alkoxy, an aryloxy, amino or a 
heterocyclic group; r1 and r2 are each 0 or 1 to 5; L1 is 
single bond, an arylene, etc.) or formula II (R3 and R4 are 
each same as R1; r3 and r4 are each 0 or 1 to 5; L2 is 
same as L1) and useful for, e.g. a light-emitting layer for 
emitting blue light in an organic EL device. This 
compound is synthesized by coupling 2-chloro-9,10- 
diphenylanthracene, etc., in the presence of bis(1,5~ 
cyclooctadiene)nickel, 2,2-bipyridyl, etc. 
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©«fc5&«te> l&*llfcfc**MI3©fb^*ffll>*C± 

[0 08 0] ±fBCcte^r . fl&©£*tt«m*± 
K£yfe»fcflic>s»£. *»W©{b#»*»*tt ! »fti 

l o *;i-%KTttltftl it i^. 
[0 08 1 ] J%*H©^3, iE?LaA»)i)l©)¥3fccfc 

v**&Mmm<Dm <* ttwccisjes n-r , 

<fc-.tt,S%6*i, aS, 5 - 1 0 0 0 nntflK, »K8 
-2 0 0nmi-r-SCi*s»*LC\ 
[0 08 2] E?l&Alfta»©«3*J:CWfaAlftjg 
«©»<*«. StS^-^£M«©Sff-icJ:i*i, 

©wstiaiBjarfctA o-i ofgfiffii-rnti 

«fct>. «^-&L<BIE?l©, &*©&A)1 
W6*»£B, &AJSB 1 nm«±, fftjMBB 2 0 nmlJU:£ 
■T€>©*W*0l». C©it©aAH, &H£Jl©/¥3© 

±phb, as, saw? 1 o o nrrfia, rnmmv 1 o o 

OnrriflftT&S. 

[0 0 8 3] Ift&CCK. {±*M«©/J^t>Wtt. W*. 
B, Li, Na, Ms, Al, Ag, ln&£l>Bcn 
6©l««±£^tf^&£ffll>£C<fc#»*U>. * 

Jl7rXttIt*SCiWSLl>. PtS©ff$«l 0 

-l oo onmrs.tr ^ctmftai'^K 

[0 084] ELSR^ffilSJfeSttSfcabKtt, 

±12 l tc £ *> t,c mm<Dtm k biwhs** * s © t? , *? * u 

< »«3fe3fe©S 8 0 <!: ft S «fc ^ (C»fli©M 

^|RB. 1 TO, SnO, , Ni, Au, Pt, Pd, 

4Ci3^»*Ll>. P»ffi©J¥3ttl 0-5 0 Onm 

SKi-TSCAJWIT* l/ir>. SR^-©(t*14*|fiJ± 

(,»*>©iL-ri 0-3 0 Q/DgflCftLL/ 1 0Q/DK 
T (aS5-l 0Q/D ©I T0*i*lf6ti4. 
[0 08 5] S«tt*4tC!K{c*lM«ftl^s, SthW-CB 

skw^ h a*** k o m r fc 8t> . ^ mmzfco m 

[0 0 8 6] ftfc, »«tc^>awttWI4*ffli>S»^K: 
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coo87] *jswo*«e Lm* <Dwm.-m£z 

[0088] mmteJzvmmz, nmm^^ ? *mm 
©mtifiSfiSic £ <o mm? 6ct mi * ia > . 
[0 08 9] lEiiftAmmm, isftafcio'ST-aAim 

mno. o i um &>±) ©^w&sjs-wf^ns. m 

^©&A$!)*fc*L < ffiTT6 = 
[0 0 9 0] *^.*©^«^(CP1^3n^l^^ i 

0 " s Torr«T©X^S £ L > s£#J»g«: 0 . 1 ~ 1 nm/ 
sec flftt-TSCi/WS IA*„ *^*-C»^U 

fee*, ^mfinhtiz. *fc. «T-©sg»itK£{£< 

[0091] ctih&mmimtfMWM&*m^&M 
t^cfc^-c, i Ja&c^2&©i^ia£^i3-tt5t&^ -ft 

Mi?gfc* - £ - u & # e, s c <t u t». 

[0 09 2] *^©EL^B, MS?. fijjfcfEftS© * 

ItS^flT : m/e 65 8 (M* ) 
frM^.U^f b>l> : E12 
NMRX^J I- )l : H13 

^^SllftSate (DSC) : m.$A 5 0 U iivMi 
9Um 18TC 

[0096] <mm2> 

b*X ( 1 , 5-*si>nvf-i>2isX.» -y^rJU (N i 
(cod), ) 0. 37q (1. 3 5 mmol ) , 2, 2' 
-b'fy^>0. 20q (1. 28mmo1) 1, 5 - * 



6 5 8 (M* ) 
134 
05 
||3> 



Wfi^frr : m/ e 

NMRX^i' I- ;V : 
[0 0 9 8 ] <3US{ 
fbfj.'fel III- 1 (D^fS. 

i^U>i?-7^X*3 CC r JUrf >T"CStt{fc l/c7^'> 
■5A0. 2 6 7q ( 1 OmmoD it. 4, 4' -^-3- 
Kt7*— ;l/2. 2 2q (5. 4 6 mmol) Of* l-7t F 
B77> (THF) ^5 Oml*jSTL/yj- + -Mfc 
Lfco C ©J5J&fg?gtC NiCl, (dppe)0.4q 



tracittai. epjwwib:. mm. 2-2 ovg 

[0 0 9 3] 

[0 0 94] <g8*Wl> 
f I - 1 

f X ( 1 . 5 -~>^C3-t^^yi>) -=-*y (N i 
10 (cod), ) 0. 37q (1. 3 5 mmo"! ) < 2, 2' 
-b*f;y>0. 20q (1. 28mmol)i, 1, 5- 
t> %V>x>0 . 2 0ml£. N, N-S^^l-* 
;U7 5 F 2 0mKC^#fflm*rig-£U 36CC2- 
^aa-9, 10-J/7x-*7>h*5*>l. OOq 
(2. 7 4rtmol) £JjP;t> 6 0 'C*T 2 4H#ra»f^bfc„ 
C ©&l£4§7&£ 1 N t£WtfcffleiK.®A U h ;I/X > i ^ 
DO^AtimL, #ffif&, «t&v^*^-?A-cf£*g 

20 *-5A»i!lU 0. 5 3g ©JtfifeH{*£f#fc„ 

/cmaenfto. 5q&#HttMHu o. 2 3q©wfe 

[0 09 5] 

C H 
9 4.8 0 5.2 0 
9 4.9 6 4.9 0 

•X Z> £^x>0 . 2 0ml£. N, N-^^V* 

*A7i K2 OmltC^gR^BmtfCjg^L. Se^Cl- 
30 ^aa-9, 1 0 - W ii'l'7 > h -7-fe> 1 . OOq 
(2. 7 4nmo1) ?rJn^> 6 0 'C*C2 4&£lfflflH$l/;fc„ 

*-5Affl$iL, 0. 2 0q ©HfifeSft%mc„ 
[0097] 
C H 
94.8 0 5.2 0 
9 4.6 0 4.9 7 

i2-i*aa-9, 1 0-y?i-Jl'7>l*5-b>4. 

00q (lOnmol) ZtiQZ., 6 0 "Ct^B^KSSitLfc. 

';**-5AflWBL. 2. 0 q ©Wif§fi3t3fc£^-f jlSfi 

o. 6q ©M#&JtaeEM**f9fc. 

50 [0 09 9] 
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«•*«/% 

mmftm : m/e 5 8 6 (MM 
^*Sc&tS*J/£ (DSC) : 5 0°C, ffvXifc 

12 0'C 

-<*>{kT$7->is* )l : 5 . 9 5eV 
[0 100] ^HRiR*-"^ h;k NMR^i' 

[0101] <mMW4> 
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>)A0, 2 6 7q (1 Ommol) CC, 4, 4' -*?-3- 
Kfcf7x-;l'2. 0 2q (4. 9 7 mmol ) CD T H F ?Sffi 
5 0m1*?STL^U- + --'HbL,/c„ C©J5fSf§$£7* 

9 4 . 

*J3g«/% 9 4 . 

HS^ffr : m/e 6 5 8 (M* ) 
&*$, ^HRiR*^* NMR^i'l-Wtt** 20 

[0102] <3£»W5> 
Jb^W VII- 2 

•>aU>977X3Kr;i'd'>Tt, fr>ha>i. 
0q (2. 6nmol) 4THF 5 OmKC&JHU C©*§« 

-f-frmfc (6. Ommol) AmWSffibtc. 

X ( S n C 1 , ) OttBfigSESrWTL-. 3 64C 1 0 0 °C 
-CUSIHISBft/fc. C©«. *oPWAi 

r-feh>, ^£y-JU-r-i5ti#L. Mux 
>i^+-^> (1:4) MMilt->'J**5A 

mm. mio^j^wsiiu o. 8q©afe@f** 

ftS^flr : m/e 5 3 5 (M+ 1 ) * 

*£flJKJ&X^2> h Jl* : H6 40 

NMRX-<£h;H H7 

mtjsmam& (dso : at* 3 e 5 °c> 
^sa 1 6 2 °c 

[0103] ttfc, 7cSR»#fKteWSW-»ffliaM5effl«> 

[0104] <KE»W6> 
fbtr=fel vii- 1 ©■£)£ 

n&ttVi : m/e 5 0 6 (M* ) 

fcftf&tiRZ'^t? Ml* : H8 50 



C H 
9 4.54 5.4 5 
9 4.5 0 5.4 0 

*>f-7+^>l. 04q (5mmol) ©THFigfg^Cfg 
Tbl»»tfUc Z<DW7 #**s?)J*T 4 

F©THFS§^aSTl/, 6 0'C-C2B#|BiaE3iJO 

fc„ ^C, C©*fi£!Bj4^1 0 OmliOgSSL^b** 
10 *f^*jrra4B$nn*#L/c. c©»iRK:r*Wb*x 
(SnCl, ) ©*H«8**iffl»0fcft**JtH*.a*"C 

U"CJ/U**5A«»0rc«. 7 Hz t-y/hfrxlsj;*) 
H 

8 0 5.2 0 
5 8 5.1 0 
NMRXM' h )V : H9 

^IfcjfelE^Wlje (DSC) : 3 5 0 *7Xfi 
13 0'C 

[ 0 1 0 5 ] &*». 7c3R»W«:*jWSttlMii«lJ5Ettfc 
[0106] <3U6W7> 



it&W) VII- 3 ©■£$ 



ffSftff : m/e 6 1 9 (M+ 1 ) * 
^HRJR*-^* h ;V : H 1 0 
NMRX^f h;V : mil 
^*ffiSMEM5£ (DSC) : 14*4 1 IV 
[ 0 1 0 7 ] tt*s. 7c3R»*r«:*jtf SSWIBiilWJetf t> 

[0108] <9mW8> 

tt&m vii-4©-^fiS; 



MtM : m/e 5 6 6 (M+ 1 ) * 
^StfMRjR*-'^ h : HI 2 
NMRX^i? hJL- : III 1 3 

[ 0 1 0 9 ] ttfc. 7C*»WCC*sW4ttl|t|B4«!l5eia<> 

[0110] <H*fet»iJ9> 
{b^ VII- 8 0>&l& 

W&ftffi : m/e 6 5 8 (M* ) 
frfi-WAH^i* h;V : HI 4 
NMRX-^hJH HI 5 

m&mMmmMis. ( d s c > m&3 4 5 -a 

^Sffi 1 8 8 "C 



